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... _ 
' 
SPREAD OF SPOTTED ALFALFA APHID IN THE U.S. 
- 1 955 - 1 956 
.,,_.. 1�--- 4 .., ot "'* V•l1•1 11at•• .. w1 .. _.. ••• 1...-.1,.1 
If' a. QOt tJlfalt• •JIil , •• �1 •• , • apr ·4 of tlll• 1a Nt tor 
.._ , .. , lNt. 1 . 11. •4 1111 •. 
-� locie 17 • aki . , ,he po ato l -
Upp••• MIWWII iJIII• ( ha · bee• 1 t .e newa tor d cao.•• · 
• le.tb.opp r' • tlr t l• rl t • p !'&ace ec.oaoaic pe , 1 
\be • r f 191 . •  1 ,  wa 1n lb1 p rUclll J r , t • J). all of 
, • ffa1• rat -, of 1 800 a • e lated , l afhopp ,. wUll th• o, t 
1 JVJ' o 11• U llff.. · all al o tpected lh ])01 to le.the er of 
· . aia,; al lu a.ac ,o allalta. t • f1r8' . the 1 reporl ot 
lh• olato l eaf o p v  oa eiag 4•ac• to alt fa c • troa • 4. 
11 ._, la 192 1 alt.for ia.. r .  Bl . Chard r por\e4 \ha tll• L 
•• alble tor a 1•llowin1 • 4v fl  ot alt l ta bit 
1.-0ra\o 7 pla\. i •  7ellowlnc w • later \ti-• d al.talfa 1•11 w. 
1 •  ilrlae1 of \he p0 t  , leafhopper l t , • po\ to  field 
of · o:rlh r Un1'ed I ••• la 1 18 ooncern na • polato 
pov r I hlltl1\ alike . Pr 11•1 7 ,. ell•• of 'hl la "' ••• 
l>• .. , •• 
ot lb• earl,- laTeatlgation wer 
11 w • • for l tf... h\or 11'141••• , 
\he wcrk•r• a11 • potato l afho p• · bl 
an •• ia \he aor er ., c_lon• of lhe Ural te \a\ea .  
'fU'ied. 
••J rh1 et 
•• aa 11, , or 
of Ill••• 
Ul\111 ••• alob wer• later toud. \o 'be f-1 ••• were 4-triY-4 fJ'oa 
lb• tao\ , , • Ql t ta to 1 afhopp•r v••• Pl'• o l lA tlel4• 
p7lor \o klll1a, fro at • 1D lb• fall d clwrl the earl7 growlQC 
•• • D 1a ,he ep,.lac. Greea t,.o • hl'ber11aUon s\u41H also 
or,ecl ,11. tu, , \ \he , to le  fhop 'I' outwt.a,ere4 •·• aa edul\ .. 
th• •• erro •oue eo cl eloa1 were ba.ee4 oa a a1\7 t. ••aUtlo•Uo• 
of \h laTol•ed epeol•• a\ the \l e \he \a' h• were con u.cte . 
oorno\ iduUty of u;r qeolea la  orur ,o aaoer'6la l\a o OJTeo, ... 
Oiaer prel1111aar, 1\lldi•• ooaaao,e4 q Del.one u4 �ooa, \o 
... ,1oa o ai, a f ev, did no\ 111ppori ,Ile aboTe ob1enaiioaa. •••• 
Wl'Dl"t ooatlraed. ih• tac\ \Jlai leafhopper, ver• preaea\ l a  \he 
fleldt la Aprll <,I' eari, ..., . lowner, \he7 foud. illai lh• apeolea 
o.f leafhopper m•1••4 va, no\ ill• pciato leafhopper. h •• 
14•Uf1e4 •• IINt•M ftlkM (Walall), a olote relail•• of lmett9t 
tu... DeLoac u4 Poot alto toud. J. ,1)11 la \he ftelcl, bu\ \hie 
l aeec, wae aeTer pr••ei,� \efor• laie Ma, or earl7 l••· 
foo a  (1932) alN Md• careful aiudie1 o a  hiberaa\ tac leaf-
llopper1 ba\ ta1le4 ta Ille a\teapt• \o sec-un h1benat111C po,a,o leaf• 
laoppera la ,11 flelt ...... l a  •lev of ihe taot that ao fficleac• 
•1114 H o\\al aed reprUac a wia\er •a •be•, Poot, DeLollC, ucl 
oibera ah••aclJ f&YON4 '-Ile poHl'bil i \7 \hat ihe iaaoo\ paaaed \he 
wl ai•r la • a114w oll•I• aai ■lcrated. north. 
• 
Aeiul proof ot \he potato leafhopper ■to-ato17 theo17 ••• aot 
fer,uoaiac uiU 1961 wtaea ea\oaoloctat1 of \u ler\h Oeairal S\aba, 
oolleoiel. \lle ........ daia la  a 000,.raU•• aQ.J"'fq. Oae of ih• 1tep1 
011Ulae4 lt7 tu llorth O.airal ltaiee vaa \hr &Hd tor quaa'1 ,a,t•e 
' 
I 11 
l, l · ,  
IIYIIV Of LlBtl.dOU 
llt\l• latoraailoa ••tla\1• ncarUac ••• aitrao,toa of aplkl4• k 
llell\, h ... .... n.117 w, ... , ... , aplcl.1 WN tq-ti,1 .. taaeeh 
au •• t IMJ ltd. ao, N-,Oa4 to 11c)I,. »na4kai (l 6?) •• _.. 
tll'•I .. •"•al *•• •H• f16 \Jll'oucbo•• Ill• atpi aa4 \b&i ib.•7 an 
treei, a,iraolH lo 11.-,,. a. also ••••• tia.t.t wlat d.ar1aC iM dq 
or •"aiac atf••h,. aplalt colloo\1on• aor• \ho wllMl Ul'ill& � Ale,lal. 
GorrH,POa&l&c oolleo\loae .. ,. lar•r oa wintt, a'41ll• UU. tu7 •••• 
l.vlac wlat, ur• or eflD1.... be•• la•••U1at:loa1. -.Oww••• w,re 
••••'• an• row• \e:ftN Ille •llOlhcl �alta aplllcl. bc\tlPbJ.I 
rm}•» (au1rta), wa, llr•I u,1 .... oa ,ai, eoailaea, . foq llUl• 
11 aoa &Na, \ao _.,,_. alfalfa aplll4 aa4 U• a\\nolloa to 11&11\•. 
aalUl (1913) 1Mluie4 . ib.l wta4 nrrul• ia tu aiaot»uN 
Ila•• a 41r.oi HUlq ea tll'lac 1aeM\s uct \lleir llipa'\loae. 
ft• 190\ucl alfalfa aplli4 waa tir•I ao\loed. la '11• ual\•t 
Ahl•• la ••• iC•d• oari, la ltM. la \lie mrl qaoo of \u•• 
,.,.,. U • 1pr1acl lato IO elal•• of _.. \Jlllt•• lkl•• (a.n,. 
ft al . •  lNf). 
Ju-lac Mlle .... pfft.M of ilae .. , ta parUnl•r. 1961 t.o 
1911. hoet a,. l•pper (ltl?) •ll••'•._ • toul of 439() apai4• 
at 1� ,np,. It •a1, M -'1•••• \IMII, ,heH apt.ta were 
•llNkt la ueu la dleb \he 1po,1e& alfalfa &pblcl u4 aol 7e\ 
ll)JMN4. •••• .. 11oeUac naal i • .-r• o·u•u•l b7 ••tac low 
• 
laten11t7 16 wa,, black fluoreaceai lip.ti (lroat and Pepper, 1957) . 
lD Oklahoaa, J1eberdorf (1956) HOoTered spotted alfalfa aphid1 
froa ihe crown or debri1 area of alfalfa when temperatures were •• 
low aa 10 deer••• Jabrellheit. Aphid aci1T1t1ea at this temperature 
were Tery ilUCh re,tric\e4. Con1equentl7 a1ld winter s and prtt&111Dg 
eoutberzu, winda ••••d to fa•or the oTerw1nter1ng and spread ot the 
insect the folloviq 1pring. At temperature below 45 dear••• lahrea­
heU, crowth end reprodu.eUon of the spotted alfalfa aphid. cea1ed 
(Dlrfi1, et al., 1967) . lroat  and Pepper (195?) also 1nd.1oate4 tha, 
spotted alfalfa aphid• •  aot1T1tiea became creatl7 reduced below 47 
clecr••• iabrenhe1t. 
' 
Durin.g the past fev 7eare spotted alfalfa aphid population treacl• 
ha.Te followed differot seasonal pattern• 1, the 1neral cliaatic aaa4 
ceocraphical. area.a in which the7 are found. there sea,onal TariaUon.1 
are apparentl7 a re1uH of the iateraeUoo of cliaate. aphid. repro-
4uct1on, and predator popil&�ion1. The cliaate, or more ep•cificall.7 
\be a1orocl1aah of \he alfalfa field. direcUy atfech the r.produo\loa 
of \he aphld (DaTie, et.al . ,  1957). 
Cooperaii�• �conoaic Insect R•por\a indicate \h&t epotted alfalfa 
aphlcl ac,1..-1u .. for ,he year 1917 C0llll8Doe4 1n \he aoutheaehrn tlp 
of Sou\h Dakota ud then procea11YelJ' worked aor�weat alone the 
ll1Hour1 r1Yer and north along th• South Dalcota-lowa border. fhe 
lune¥ &nto■oloc11t repor,ed th• aphid in tazlltton 001mi7 on Ka., 27 
(ADosqaoua, 196?) . 
llelaon ud »arae, (1967) conducted life h1sior7 eiud.1•• of \Ile 
apothd alfalta .,.phld wuler Arizona clima oon.d.1t1on1. !bH• 
10 
lll41'tU.ula tou4 �• npro4ac\iY• po\eallal of '"' •�U. to b• ..,.., ... 
1a •• flret 16 4-l• et aalt U.te. fh• auakr aa4 ra,e a\ wlUelL ta• 
IIJIIP• wde produet4 ••� la cloH aaaoel&Uoa vi ,1a tespHa\v• 
h lwa.a on \ha b1oloo et \he ins•cl or 1Aaeo,e laYolYK u4 ot Ill-• 
Tarlo"-1 onT1ro11Pn\al tactore \bl.\t •Uhe• f•••r•l>lT or uf a'forablt 
atfeot \he sp.eoi•• la qa•e\loa (110het•clle�. 1M6) . 
»au ( 1919) foucl llt.a\ leafhop�r ou\'breake ha& oecvr•4 vUb 
11\\1• r•ca.rd \o \-,tn\\Ule or M11ture cond1tiOA• u4 \ha\ •• 
appMraince of le.troll •• �\a.'4,ea ht.4 b"a _.,rei, vl\h ntenao• to 
ISM of plaa\1-c et Uae po1&,0-e• ancl th• ocaureaee ot ,a.. tliclah ot 
the leafl&opper, ra\her tua \o ••letl•• or �rnoteria\le 10U or ..,,. 
II01cl.i-e IOAil\iOAI. 
AulAC U• 1980 a,ovlac ••MO� hrltell (1921) .,., ,11e., t•• 
tore par, of \U H&eoa vUb. lt• aauu.11,1 lew '•-»•Plvet •• 
CM'orabl.• ter \Ae uYtl•paenl �of \be leathoppere. O� •••n-••• 
.. a4Qe\e4 � lantell la41oa,ed tha\ aoac of tile r ....... ""- � ..... ., 
paera\f.o.a o.uws.ate, ta Ul.• Aaea, towc. o.rea. ru • c:oao1u1011 v•• 
Ibo.a k b• .fal•• l>T Jell (19M) u h• proeladaat. , ... , theN ha, , .... 
areat •at11.eion ud. 111•u.clvstendt.nc ttUh re•c\ to \he toiea\iflc 
aa4 ooaaoa 11.a•• Aj:,plle4 \o \bf'M apMle• of 1 • .,_.,. ... S.lllM\i .  .... 
-.pple aa4 t.ato. Ball •-l&tDe4 11-� lartsell (l9a.l) 1a hh •,-. 
0.•• IIP9WI la lonh ••rloa• toll...,_.cl C> 11.,,. ta \u " .. iJd coler 
...,u,ere fo, th• ,epara\1011 of speolet ud al.eo falle4 \o Heocal•• 
- .. ., 
ll 
u, of \h• •arlier d11orib•d lnJurioua specie,. !ell found tho.t the 
"•• ot oolor cha.racter11tlc1 vae Ter, wu-•liable when used exclu11Tel7. 
Jurther ecologioal 1tudie1 were alto being conducted b7 
ca.r,,r (1930) la the •••\ern part of the United States. Oarter 1 1 
stwll••• howtrt'er, were pr1ur117 concerned with the beet lNthopper, 
bu\ he 414 ob1ene letdhoppere of other 1pecier. Ont phase of Carter• • 
1tudle1 iavolTed light trap eollectiona of leafhoppere. It was lear�•d 
froa theae atudieg ,hat leafhopper, 1how a definite reletioneh1p 
be\ween light 1uten£1t1 and photo\ropla. 
DeLon& (1931) indicated that at leaet 12 spec1•• of leothopper• 
•a, beco»u importut pe1t1 of apple in one or more ar••• of the United 
''•"•· '?hey can be 4htucuitb•4 b7 color aarkina• ud aale cenUal 
oharactera. 'the 'biolo17 and o•erw1ntar1ng siac• will Ta.r7 w1 th the .., 
specie,. Soae p�•• the winter a8 a4w.te in hibernation aad IOM a, 
ec&a la the plant Uetue. 'fhe lite c7ole of l!P91191 taby (larri1) 
•�roacl.J 1nd.icatea \ha\ \hia in■ect atcratea north 1n \he eprinc fro• 
U;1 <kllf atate, breeclinc crowada. 
In 1911 Pooe (1932) failed to find or rear the ·potato leafaopper 
4ur1Dg th• winter e.nd eucges\ed that this leafhopper alaratee nor\h ta 
\M 1priac. • did ob1en• \he leafhopper to b• present la\1 1a the 
�all eyen �\er killlaa troa\1 ud th•• �•1n a, fertile teaalH oa 
alfalfa la t� 1pria« aroud M• 10 aad 16 each 7ear. the leafhopper 
waa o'bHrTed •• ttaylac oa th• alfalfa W1t1l it waa r•ao••d or ua,11 
\he altal:ta became too aatu.re to b• succulelft. 
Searl, (1934) contend• \bat the outtiq of the alfalfa m,q be 
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fhh •'u.47 of 10•• of th• ecoloc1oal aapech of thf spotted. 
alfalfa aphid and. th• po\a\o leafhopper 11lY01Ted se••ral factors. ftl••• 
were Ul• u•• ot a 1101, trap, tb.e anal.rd• of field populaUong of '111 
lwo ln••et a, and the obeer,,et1on of c9«ed apeciaena of the aphld. fh••• 
will be 4hcu•••cl 1n that order. 
LIGII! TBAP Il'BS'!lGA'l'IOJIS. - 'fhe 1naect light trap uted in thl1 
•'� h kAowa at a 'l'ura\a'ble or Multiple f7Pe Light !'rap (Gruc-r1q, 
lM?). fhia l ipt \rap 1• 418,lagulahed b7 b&Y1nc a rotatin& turntable 
.tlich e:i:poaee nine colleoUoi Jara under the rec•i•lnc fwmel tor a 
per,1o4 of one hour each. !he a.ttrac,1ag de•lc• of thia trap cons11t1 
of a eh.ndard 15 in.ch, 15 waH black licbt (:Bl . )  fl.aoreactlll bulb 
ra41aUnc •Ji•rc, aroW14 3f;()() .A.nce\ro••· tl:a.U type of l1ghl 11 near}T 
lnh1\le to aaa. Vlth a llch\ hap of this t7Pe operaUa« between 
the boura o'f 8 P.ll. and • A.K. J,aae l, 19&? throucb October 31, 195'7, 
wa1 talnua\ed.. • cllacr ..... t1e iection throach th• l ight trap ii 1hoY11 
la flgure 2 .  
Cer\aia d.nia,1on1 fro• Ortmonq • • \rap ta.cll1t�ted ,hese duclle1. 
BrhflT, th17 were ,he a4cl1tlon of dgh\ &all'u.11•4 ae\al channel bare 
las\en•cl \ o  th• UJ>})er eQJ'fr.oe of the reeelYillC ta.nel ud \o th• tladerelde 
of th• t11n1t.el hood a\ r1�, aDcl,ee to the fl.uoNaeent bulb. fbh 
aenred the ltaffl•• of reaainiq in their proper Poeition111 durlllg Mall 
wind,. The eh&ft upoa which \he turntable was mounted vaa ,crew 
,brea4.ed half Ua eaUre length so that. the dht.uoe between the lip 
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16 
aor• preol HlT reCU].a\e4. .. .. ,..,.. olo� w1 \h o ae-•1� tao.II ••ah vat 
•reo\et arol&IIA \he a1,rac,1a1 li&bl ud \he b&ftl••· A 1oree11 of \hit 
\7pe ••• llNcl ,o pr.-na, � iv.-r l•••••• fro• ea\erlac \lie reoelnac 
faa.l . th••• ••re exol\14e4 lo eliaiu l •  poaaibl• claaac- \o lh• 
apoUe& alfalfa aphid ud. po\ato leafhopper collecUo a 1 .  
fbe l l p\ trap wa a erec\ed on t h •  l •ca• ll'Ulae plo\1 of \he last 
D.117 ,.,.. at SollUl Dako ta a,ate Oollec•• the •z�Nee ut•t ot tu 
a, traoUac l ight of th•  l ip\ tra p ••• 87 lach• •  abo•• \he aufac •  ot 
� er•••· le.oh ar••lac plot coaal,ted. of appronaatei, oa• acre. 
the esae, ... ,v ... ah of the plot • were 4'00 fee\ lone ),J 101.a fed 
wl4e. lprt.akler lrrip\loa of Ill••• plet, a a_,..cl \be alfalfa of 
reoel•lac .ttiolea\ aole\are 10 ott,et the •ffec\a of ro\ated. arulAc 
L 
of t he  kt\ Dai17 Jana cl.&117 ll•rt. th• coabiaed. etf eo\1 of Ill• 1rr1ca,1ea 
Md. ll'as1ac , .... 4 \o alillllla\e plat crow\h. 17 ro\a\lac \he 4&117 herd. 
fl'OII crutac plo\ to arula« ·plot ner7 HTen OP elcb,1 clq1, the height 
of Ill• alfalfa ••• M1ataiae4 •J ap:proxi■a tel7 6 t o  12 1ach••· fhh 
ratber ualfona llel&ll\ wa, d.eairule to s weep wi t h  \be_ collecU11c ae t .  
1or \ua• oolleo\1011 . a ataaurd 16 1ach laaeot collectinc aet 
waa •••'• the bq of tho aet va1 oona\ruc\ed ot maallD olo\h. !he 
••lia v.fft tor \laeae elud.1 • •  wa1 qe4 \laolt \o fac111\ate tu41ac Ule 
or ... colonel apo\\e4 alfalfa apll14 aad \he 7ellow po\a to leafhopper. 
la aak1n& a colleo\1oa, \he collec\or walked in an &rb1\rar7 
alfalfa. Oae aweep refera \o \he ao•naent ot the ne\ \broucb, oae 
180 clecr•• arc. th• helc)l\ of the .,11�ag ne t ••• aa1n\a1n•4 a t  
17 
approrla&hl7 2 to 3 inch•• abo'H the crowad.. f-h• avlacl•• of \he ae\ 
wa..• coor41uted with th• collee\or1 e aonial pace \!Lroqh \he alfalfa. 
laaec\ collec\loae fro• Ul• «ra11ac plot, were takea be&tn1ac 
Ila, 1 ,  1957, and were coattav.ed Moad&7 thro._ J'ri4q ua\11 October 31, 
1957, !heee collecUoae were ■ad.• iit the flTe craatac plota 1vrocm41q 
the light trAp, Supllac of the populaUoa ia each of \he fiTe ploh 
conei1ted of toking 80 re.ad.oa aweepa. laob da11� collectioD coaaiate4 
o! \he insects froa 100 1weep1. !he conten\e ot the collectiac n.-
fot eeoh plo\ were emptied into a separate qanide lt1111ag Jar. la••••• 
fro• ••ch da117 eollectioa were then emptied iato on• rNeptacl• aat 
labelled for Uae, 4at• ud locat.ion. weather d.ata pertalaiac to eack 
da,1 1 collection were obtaiaeA fro• the gr&pllt of weather recording 
iaetruaents houee4 in a lo�Tere4 chaaber lQO feet fro■ the llpt trap. 
11ELD fOPULA!IOI IliVESfJGA!IOB8 . ---' 1 llllllar ·••eplac proce4vea 
and field obeerTa\ioaa were also 'beca,a Mq l, 196'7, oa four alfalfa 
fhlcla located in taak\oa, Joa Bo.-, Ob.arle1 Mix ud Gre,orr 
oouatiee in 8outheae,era Sou\b Dakota. !he exact looatioa of these 
fields i s  as follovea 
J1eld l - SeT•a ■ilea west of taak:toa. Sou,h J>akota, oD 
�lc)lwq 60. (tul:\oa cou.nt7) 
Jield a - tbrH ail•• we1t of 1'7ad&ll, Sou.th llekot.e. on 
hipwa, '50. (Joa Ko ... cout7) 
Jleld 3 • JiTe Id.lei eaet of Vaper, South l)akota, oa 
hich•� 50. ( Charl•• Nix coU11t7) 
11elt 4 • 11s ud one•half aile• weat of �icketown, South 
Dakota on hlghwq ISO. (Orepr,_.cout7) 
18 
laa•n •llMU.n• a.rlaa -. la •••!• realoat ••rle4 eouwha\ 
fn• lbe a\aa4ar4 pno•4v• llftUonet allo"'•· ••rlt colleouac ettorh 
••I'• oou .. \ra••t aear teaoo n••• weeq ant lln.ab ezea1, ttpeolallf 
willow, lllliac �- .... •f '11• alfalfa,, •• Yell •• \he altalta tleld. 
», aw••t.ac UI••• oa'17la4 110110•• e.a4 \he alfalfa-, 1 ,  ••• poaall>l• lo 
4elerala• waiell v .. • were •l1l\ed t1r1\ b,7 th• 1nveatlp\e4. 1Deect,. 
lw••pl .. o,-raUoa, 1n the eouthern atuq area were coaple,e4 
Oe\o\er �. 1967. l\ aou.14 b• nohd, ti.ove•,er, \hf\\ ,11e result, ot \heae 
•ll .. 11oaa wen \al>llla\•4 0Al7 \o Octol>er 14, neu ,hoqll \he qlllcl 
ad. \Ile leafhopper con\1 ... 4 to -• preteui in th• tlelb a\11 oo,o'b•r 
•• Oolleo\ loa1 follovta« Oeto-•r 14 vel"e heaTll.7 co•\aalu,ed. wUh 
weed. •"'' which a.ad.• •• ac0"'1l"&q of lhe couah 'for bo,h iaaeo\1 
.. 
"'' are lael-4•4 la \be appea41z. I•• ,�bl• 19. 
Mo\Mr tlel4 o\aerratloa COllplelet 1D \he II0\1\hen attld,y ar .. 
lM1114N �• hklac of 1011 am1plH. ftl••• auplee were taken 
lon••r 4 aa4 ,,. ... ual7ud by ,he Sou\h D&ko\a l\ah Collece Solla 
La\era.\o17 ,a.. foll•wlaa •••Jt.. 
Udll11 CA8I lffJS!ItArto.s.- fhe11 eeoloalc l a\ud1•• 1aolud.e4 
Ike .... rMrtac of \la• apo\\e4 alfalfa aphU.. ftlh atu.4¥ wa1 oont1ne4 
10 a ftelA of J"aM.Oal,T plD\e4 ploh of alfalfa TarleUet Oil tbe 
Jcl'oaolt' Iara •' 8ov.\h hko,a a,a1e Coll•••• ll•r• 4A a\\eapt wa1 so.cl• 
to Jle\ \he llt• qcl• aa4 \he Hpl'o4.ucUYe ab1l1'7 of \hit bseo\ water 
eU.aatlo con411loa, foz4 l a  eaa\cen\ral outn l>ak.o,a bet .. en Jui, 8 •Ad 
.. _ 
oM lam eleu 1o1'•VI' ... pla1'1c ,oa, were eonnne4 to l11Mo\ 
Narlac e•ce• ,,. e1o1Utac ou-llalt lau llol•• 1a lh• top Gad Mltoa et 
... )Os. ,-••• lel•• ·-· OOTae4 wt lh Laa1,. W'lea laffn fAbt-10 
lo. 103a-OOO k pl'ffl&I the •u.p• of \he aphid d a\ \he 1ae Hae 
19 
ad.al I na\llauoa. hfor• In ephU.1 "•r• placset ta \he r.ar1AC ea,;e,. 
•h• were uaala•4 uitv • blaocular aicJ"Oecop• lo de\eNlU '1lelr 
..,..,.,_,. 'lhete tt•••nlaaUon• were based. on \he degree of dnelopaent 
of lh• • '• tou4 oa the 4.ortal avfac• of lb• aphlt a1 1e show 1n 
hh Aa\a. aloiic wl\h th• dale• wa1 roeo'Nle4 tor taah 
oonta1ae4 oae fou.r\h ta•la:r a-ph1d. ud wa, attached to Tarloue ar•a• of 
Ui• alfalfa planh l,J panin& a ctn \hrouoi a amall no,oh oa one or 
l>o\h elld.1 of the cap. for •aaple, 0111 o� •lcbl h&N 'be11- at\aehe4 
\o a l•w•r lrltollale leaf whll• uother c•ie •le.bl h&Ye a 1\n p•enac 
whleh \ • alfalfa patted were ••al•4 
'7 wrai,J>lac cotton arouacl tit• 1tea and t.hen clo1 ln.« th• renr1nc c•c• 
aroucl \he ,,... "'1• &leo prtteate4 the oscap• of � aplllde. 
Oal,T ... oac• wa• aU•-cll•cl lo a p1aa,. ».117 exaainaHon• ot ill••• 
eaae• Wff aec•••U7 ,o plo, , �rocr••• ot each lDdlTilu.1.. 
•• iaUlal popalaUoa bouae4 1ft the rearlag C-«H •at ol>talned 
'1 •-...Pia& altalta f1•14• la Ul• fendll1oa, s�u\h Dakota u•. Tll••• 
alfalfa plan\. Jur,h•r ap!!ld 'brood ,toe· Waa reaNd. fro• oae 
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IIIULh AIJ> IIIOUlllOI 
lfOffll) �J.JJ.A AillD.- Ill• •toaoa1ea1i,· lQortaal a,oU-4 
alf alta aph14 11&4• uo\her appearaaa• 1•-' lou\h Dako\a la 191'1. l h 
> anl•&l. 1-.ti \he •'•'• 11'1• 7ear ••• IIUh earlier \baa aa'1o lpah4 ut 
t9CPl\1 the po11Ut11U1 tu\ \1'1• lnaect oo1ll4 eoaeu, b'1114 up lo 
<'y c<f ...,._, _,v(A L 
> e ooaoa le" 1apor\aa, -b•r• la \Ill• a\ate waer,'bf ooatrol ••aaWH au\-
J.( � •• 
,ua '• -.,11•4. --•• t•••UpUona of lbl• 1aaeo\ were aaoce,atvl 
t a  \bal popul.aUoa cnane, were ee\abl11hecl 1a tour tpeoltlc aou\hera 
area,. 
l,lp\ Trap lllTHUCa\loa a.- »u.rt.111 \he 1967 a,owta c ... ,oa, \1'1 
apoUe4 alfalfa aphid. ••• .. , aUl'ac\e4 \o \he l lpl \rap v.aecl ln \hla 
atuq. Aa4 oai, o••·• MICU\ lt, va1 lt toud 1 a  11'• puuc plo\1 
ae\1T1'7 1n \Ile aou\h•r• a,w,, area ••• fire\ aoUce4 Juae 18, la lield. 
a. Aphicl M\1Ylt, U •1el4a l, 3, aad • waa fb1\ aoU.ce4 Oil Juu a8 
pr••••' lA all fov 1t11.q ar•••• l\ coa\iaucl \o l• pre,ea\ \hroupou\ 
, .. reaaluer of \he ••••oa u\U Oc\o'ber a,. Apllt.4 populaUoaa ana 
r..ekel ecoaoa l o  pl"oporUoaa in wlaloh coa\l'Ol Ma1v1 1  ha4 ,o be 
,,i,µ 
ap�lle4.  O a  .... -= nole, \he ae\ hi tt•• of \hl • iaaeo\ Tlll"le4 fl'O■ tlel4 
to flel4; therefore, the reeul.\1 of each •'�• t i•l4 will be 41•�•.t 
a-s,araie17 exeep\ for a few ,a\alla. 
Check• for th• 1pott14 altalta -.pmct in 1'1el4 1 were aepU•• 
uUl Jue 28, oa• aoaih alter l\a iaiU&l appearaace 1• Yaak\Oa 
23 
COUil\.)' &Ad ien dqa afte'JI' ih ap;ieo.rance in l'1eld 2. '!he e&rlf 
appearance of the e..ph1d in twtou cowit1 and the !ields close to tbe 
1\ud.1' area, while rema1n1nc ab1en\ in lield l, suuested that posaiblT 
\he condition of Field l might haYe been responsible !or the aphid'• 
late &pyearance. laquiriea reTealed tbat the field had a low auppl,y of 
tubsoil &o1at�re goini iato the fall of 1956. Ter7 little moisture fell 
du.rin.. the winter and 1pr111.g, and mu.ch of thet which did fall wati lost 
through exceasive r1moff. Coneequen\ly, the quality ot the alfAl.ta 1D 
lhlcl l in earl)' June wns exceas1v•l1 wood¥ and spindly. The aini•• 
avercce temper�ture tor thiR field was 56.4 decrees 7&brenheit. !hie 
figure was COIIU)ile4 froa a Weather Beport furnishe4 by tho Uaited 
s,a,e 1 Oorp• or �ngineere located three miles south of this field on 
Ule K1asoul'i river. tow tempe .. tures of thia degree •9¥ baT• also b&4 
aoae effect ou aphid rep�od.\lc,ton po,entials in \hie par\ioular field. 
Aacordlq to J'roet and Pepper (1957) e:potted alfalfa aetiTitiea beco•• 
creaUJ redllce4 below 47 d•cr••• J'ab.renheU. 
The initial rec0Ter7 ot the aphid here aTeraced 0.06 insects per 
aet aweop ba1ed c:,A 100 net eweepa-. A.phid populations during the D.ext 
30 da11 declilled to 0.00 per ewa9� except for one collection when 0.02 
aphida were taken and then b•can to inoresse on Jul; 23. This figure 
wao alto baaed on 100 net eveepe. J. population build-up to 4.10 aphida 
per 1weep conUoued w,.til September vhon this field was mowed. Se• 
flcur• 4 .  This moving eoabinP-d v1th lower tefperatu.res resulted 1a a 
continW>us clrop in the aphid population during the reaa1nder of the 
eea1on. Alfalfa 1rowth thro\a&hout September and October waa slight 
and afforded ••rt little pro\ec\ion !or the aphid. 
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0.A&l ellaalte eoJMlllloat prnall•A la \lie lallt41a\e area of 
11•14 I •arlBC Ill• 1t1, c,owlaa Haaoa. fh11 ftelt t•••l••« ooa1ld.ere.\l7 
•" aot.1tve ,._ 4.14 aa, et UM ollutr \hre• ••1141 u•••· fb• ••tH>P•:P_, 
et \Ilia thl4 wae r•�•r na, ea4 dforte4 ao q,•1ac ••• ru-etl. tb1, 
lleld -· ia ••elleal eoa4Utoa encl proko•4 lllOnltDI crowtll ... 
l•p•.raive1 were ftlla\le. tilt coa41\lon. of ,hl• thlc1 •• UTtl' 
,,.._1¥ or w.q tulac tu eatlr• growtq 1ea1oa . 
�u wer• tlral o'""tcl. ia lat, fle14 oa Jue 11. lopv.la\ioa 
fl11otuUo•• Naalud ahll, tu .... uUl Jw 12 w)ea \lier• wae a 
tllpl laerea .. to, 0.06 apblb �I' 1v••P• Ju the aes\ 30 u,,. aphid 
�- .... \vlo• •• , of ,  .... aa4 \hell oa ........ ao. a •• ,, dAl'p 
,.._ .. ,. o oovr•4 rald-« the pop11la'1on to 1.01 per ••-»• tilt aphi4 
pep'11.aUoa ooatlaa-4 lo lao• .. •• to  • Up of •. 10 ptr aw .. , ta 1,,, • ._.r 
•· lblt tAONa•• panllel.t a aoH,ou\11 \eapeft.tv• laor .. 11. Later, -
.. the \eap•ralv• MC• lo tell, Ille aplat4 populaUoa deollul. fill• 
..._, ... la .it, waa aot•4 oa \lle 11\h of Septeaber. th• ,.- de., 
� alfalfa •• nt tor � fou\h tlM. iopvlatlo•• ooatlAU4 lo 
o.p .,n S.,•••r 1, •• ti.• ,,... """•ed ueau. J7 Sept••·hr 
II, tM tpllt popalalioa ••• a,.,. Ille peak 1 t b•4 r•Mk•4 ·oa leptea'NJ" I. 
1M r•lla4•r ot •�• •••eo• toad th• populaUoD 4via411Jac. S•• ft.pr• I. 
tu eseeptloaal "ut.Uea of \Ill• flelcl pn4\I.Oe4 a 1'ea.,, •tu4 ot · 
.ita.lta &arlac \he ••Ur• ..-ovt.ac -••oa. fhia pri.M &J'OW\b tho•• \IP 
1a tile \a\111•1•4 aui,.t, of \he popalatioa OUT• of t.Jl• -»0Ued. .ttalta .... 
41 
paH•ra. .Pr1o� to \lko th1r4 C\l\l1ac, •• p0,-lat.lo� fall off N.4 tll•• 
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SE P T. O C T. 
t1o • l>a •4 
atll I 
1989. 
llnq -., .... NP ot \IN ouUia,,. a peak ••• reeoll•4 aa4 lrreca.larl7 
aalala1a•4• 11 ... _. pe1•ll-l•1 Ill.at 1h11 appe.rea, popalalioa uelh• 
•• �I a alp, kY• r•nl h4 troa lb.• 1118b1lU7 of the oolleotor 
•• aalalala lli• .. , al lb.• 'baH ot lh• pluts whoa ••"Plac. a•a 
alt alt a h lall •t b a he&'f7 11aa4, Hldoa 11 a oolleclor n.te•1dw. 
la P••trauac aor• \hall Ill• upper 8 lo io iaoh•• of a 20 lo 28 1� 
plaal wll� \M aweep .. , .  Oell•oliac laHc,e aaAer \hot• eond.1110•1 
... r•a••• lho :po11ibill,7 of oollec\iag lllaecl1 t�o• Iha boll• lwo­
�lria of lhe plaal. ••--•• a. luc• JJ'OJO�lloa of th• apoUet 
tlfal.fa aph14 popala\loa 11 fouad Oil \he lower porlioae of alfalfa, �• 
aall•r -'-•r of a.,-.1,11 oollectecl J••t b,tor• acvias l • Uld.ualucl-'l•. 
th• \opocrapq ot Jield 8 wa, 11a1lar lo Iha\ et r1el4 1. fhe7 
.. ,.. bo� loc:a\eil oa land Iha\ h�• a ll'&'Hll7 1a.,1vf'aoe. loll ot Ible 
VP• r•cau.irea fnqual preolpUalloa \o rnal11: prouotlff. Llk• 11el4 
l, 11el4 a ••' ia\o \he doreanl 1\e,ce la 19U wUh low 111\aoll 
aao11&Ua, lo a lola.l of abod ,iu,e iaoh•a vhich ailaula\e4 rap14 
crowtll ln \be tlr,, n"iac alfal�•· 
tile epot,e4 alfalfa aphid wa1 4eteo\e4 la \hh tl,14 oa Jue 
21. tev ,.,.. af\n tll• ,eeoa4 oa.tUac of alfalta. lweep1ac• al 
Ua11 11• w•N &TH'-Cl-, 0.01 apltif.• per ••Mp. fb.1  &'fnace aphl4 
.... , prnailN aUl ltalJ 23. •4 tbea oa ..._,, 2. \Ile tt•race 
-,•r et �41 per -••J> ro•• \o a.Oil. tua uo�p•4 ott oni, to 
n .. aca1a athr MC&•t ao. n.10 tl•otuuoa, 414 aot parallel 







..J w  








0. 5 0  
0 .40 
0.5 0 
0 . 2 0  
0.1  0 
W I N G L l 8 8  A P H I D S 
T UI P l A A T U  .. l 
lilO W I N G C 
2 C  3 C 
" ;, , ' I , ,  '.,1 ', I ' I \1 ' 
I .... .., 
I 










\ 6 0  
' ' 5 0  ' 
o � o  4 0  
' 1 4 1 8 :Z I  2 5  2 8  3 9 1 2 1 5 1 9 2 3  2 6 13 2 0 2 7 . 3 8 1 4  2 3  3 0  7 1 4  2 1  
JU, J L .  AUG . S E PT. O C T . 
. . •·--- ,,., 
•I ·--•P•• la Wl•l 



















he ea ,-. cli 
popul ;i a i 
14. 
oa , • 
••n al 
•ow 0 h 
• • ' 





f ' • 
14  vl 
p r • •• 0 
p alt 11 to 
l" • p 
W'i t 
19 
r coaila •4 th pl • •  1 t 1 ft ld pa looaiai 
o 8 S. •• . i&h. be, ee a u t d. pl· t a  ••r• qa1'• 
o • n Uon in f ld 4 ve 
\e appearaaee, I 11 12 . of \h 
V D.C 1 ,  1 1  1aa,ot 1 
oUed alf , a a .htd • 
-··· - tactor , . t •• • io ha•• a .e 1n on b al4 
1 
hi ti 1 - r 1 . 
i thi fi  ld ll&I cut fo tho fi . -t " • •• 
nest tw 4-, ,  Oil •·  u· iaehee of al tell 
i h \h ,:,ro d, 1DC fer I 
ia i t  re• o. an, , Ci 1 
alt a. xi \ n tar \he 
r in o l hh � 
re hr& 4 cUvity of \h ipa n, 
fe.o\ 0 th oQl\4 
n re n 1 le to t e del d coll ¢ti on 
f1 1 • 
p l w f ir fo 2 t e ex . 
t ll 
e 
• 2 . 
uat11 
\e er . 1\ , 
• 1 i 
r o th •• eo . 
n X 
found the 
f cool r v her , t i  
d th n ro 
? . 
to . 5 ap 1b 




X 0 .6 0 
4 
4 0 . !5 0 � ... Cl 
...J 11,1 
4 l&I 0. 40 ... � 
.J J) 
4 
11: o.� o :,, 0 w w Cl 
I-
I- 0 . 2 0 
0 
(L "' O. I C,  
o.o o 
1 4  
W I N G L E S S  A P H I D S  
. T E M P E R  AT U R  £ 
M O W I N G C 
2 C 
,, , ,  ' /  I \ \ .,,, A' I 




1 8  2 1  2 15  2 8  3 9 1 2. 1 !5 1 1 2 2 2 3 




1 00 ,. 
Cl. 
I w 
9 0  w 
\ I • " ., 





\ • o  
"\ a: 
\ :a ' !5 0  Ill .. I-
4 0  
2 .  1 3  2 0  27 4 • 14 2 3 3 0  7 1 4  




...,.tac 0ace la•••UpUoa1.- lear1n& cac• e\ucl1e1 of the 1p0Ued 
alfalfa apb.14 1A41ca\ tut \he aphid h capable ot 1ucceuful repl'o-
4uUoa uder 1ua11er cllaa\lc condlttolls found ill the :Brooklnc• area. 
lowner, ,he rah at which \he aphid reproducH 1eea1 \o be aftec\ed 
\7 th• Tftl'iaUona in field \•parature,. Other cl1aaUo fac\or1 U¥ ha•• 
aleo attee,e4 \u aph141 a reprod.uotioA. but ob••"•tion1 at the ai\e 
of \he eap.riaea\al C-CH tailed to produce aq o\her dpificu\ 1nforaa­
\loll. 
the aphi<l reproduce, bJ parth•aocen•11a aad ,:1n• binh \o 
liT1n• 7ouac. !he nu\er of 7ouac pro4uce d. 'b7 theae cac-4 femal•• 
Tarle4 troa 16 \o ?6 11l41Tlduala. th••• Tarlation, •••-4 ,o parallel 
\apera\ue flu.o\uUoaa. 
la wana weaU•r. with u.rlaa \111�e1•a\ve1 be\weea 85 aa4 96 
4•a:r••• JureAMl ,. f •ul•• pro4.ao•cl • .,aph •••17 ? ,o 8 hov1. ••• 
\ul•• 1 ucl 2. .U.01\ 60 per cent of \he n,apll1 produced. in \Ilia teaper­
.,,� rue• failed to ■V'flTe in \he plaat1c cape. 
lb.• ra\e of reprodutioa craduallT deoreaaed wl\h decliainc 
\apera\ve,. >etweea aaxiaua tnperaturea ot 'n5 to 8S 4ecJ'ee1 febrea­
lleit. 7ou, aplllda appeared d �proxiaatel7 11 hour ln\en-al1, ud 
)e\w••• aazia• teaperatvH ot 65 and 75 deer••• Jehrenhelt, JlYJlPll• 
appeue4 about neq a1 hours. lleferenoe 1• aade \o table• a. 4, 5. and 
6. .tpldcl reprocluo\ioa below 85 deer••• JahrenheU wa• ••'7 low. SN 
\ul11 , u4 a. 
.-.... 
I 
a . e  " . 41. 3 
2.9 11 - ,a . 
a. , ao 49 . l  
8.0 4Ar.1 . , •• 
2.8  89 ,, .. 
-< 
34, 87.I 
34 . a 
36 50 . '1  
37 . l 
. o 
'la1tl•· 1 . - We ther dat f potted 
•Ualfa apblcl ••c• I• t area, ou.th D - e ta 
t llec• - nom, 1 • roo n • 
ou.\ oia. I ly 191? . 
ND ftllJ>li.i!VU 
a. 18 II . , 
10. 90 IO 
11 . 66 
11 . .. 
13. 63 
l♦ , 60 
11. " 
16 . 67 
1,. " ,. 
l . l 9 
19 . •• M . 64 
a1. . . M 
a . ... 81 . 8 ' 
k. .. &I 
5 .  ea 83 
a,. . .. " ,. 91 84 
89' ,o 
n. 11 .. 
30 .  63 
31.  • II 





























fol• a.� .,.,,., alt&lta apllld C , •• , .  to� 
palalioo. po\ iial, · ••• ».kola ta,, G
o
l •c• Acl'o -
oar J�•• Jrookt.ac•• aou,h o '"• 4up,,. 1967 • 
• ' 
,ciir fAIJ.I tot& 
. f'O!P.Je!!JO! •M&m 
r -
c ... l. n.o 1. 5 84 .... 
Cac• I . a.o I. V 40 .,. , 
Cac• . ,,.o •• • 4a .. . . , .. .. . 8 • 0 a. , •• ··�· 
Ca&• •• n.o a. a � . .  +..l 
·••rac• 81 . 1  a. a 3? � 41. 1  
lllffal.o 
C.C• 1 .  '1.0 1. 3 •o 66 . 3  
Gae• a . M . 0  a.4 38 11.a .... . 89 . 0  2 . 9  .. S0.6 
Cac• 4. N.O 3. 1 4? • •• • •  
0� I.  ff.O 1.5- 38 49. 1 ........ 91 .4 a .a  41 61 .1  
jJ 
'la l• ••-- ,.,ur 4ala for epoH•d 
altalt apll14 ... tee, area. loaih »at ,a 
•••• lollep ..-eao-, fan. rooltllJC•• 
1ou,a ... , .. ..... ,. 1ee,. 
z. •• 
s. 
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lro tn,a, . th ot.a., Sepl•a'b r� 195'1 
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at. o  l .  19 , .. , 
3 . o  l .  l 150.0  • . 39. 0  L 1, ,a. , 
.... 4 .  u.o 1 .  1 44.4 
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l '"'. 61 40 0 
1& .• M 0 
1,. .. 0 
1' • 81 0 
lt. ' . 89 
. 11 
• 40 .09 
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IMlt ,....... ette4 alfalfa • hid. c • •• \s to-,. 
popal ,,oa •••'1•1,  uth o\a . I • •  Goll 1• Aooa-.. 
1•ra. lnokiiaga. uth Dlkot•• Oei bH• 1-38, 1-llt. 
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88.0 1 .0 l •a. a  
. o  0 . 9  11 44.0 . 14. 0 0. 6 • ; ,a. a  • •  19.0 o. , -r 4 .. 1 .... ' · . 1.,.0 o. a 7 •a. ,  ..... ,. ... ao.o o., • •a. o  
ao.o 1 ,1  1• 6 .• 6 
• .o 1.0  13 4&.4  
11. 0  o ... 5 4 ·' 
14. O.· ,a. a .  
1 . o  . , " . 1  
IO.o o. , • ... ... 
table a.- Weather cl&ta for ap o U•d. 
alfalfa aph14 ca«-• \eat area, lou,h Dakota 
State Oollec• J.cron.om, lftnl, lirooldac•, 
South Dakota, Oc\ober 1-26, 1957. 





2. ,, 41 0 
3. '' .. 0 
4. 78 4i8 0 
I. ,1 ., 0 
6. Sf 60 .at 
,, . ea 6l .10 
a. II 41 0 ,. .. a 0 
10. .. 33 0 
11 . 11 • 0 
u. M .. ; 0 ia. 69 . ., -< 0 
14. 68 .. 0 
11. '6 " .11 
11. 57 .. .11 
1,. s, It 0 
18. 18 a& 0 
lt. ,, • 0 
ao. 51 30 0 
a1. IO 41 .17 
aa. ea .. 0 
23. 91 • .M ... 40 M 0 
28. It 11 0 
H. II aa 0 .,. 150 18 0 
••• 13 • ,; 0 ....... 11.1 ,,.a -
111� Juli • 
PO'IA.tO L.IA1B0•11. - Po,ah leafhopper 1nTe1Uc•Uoa• 1a th• 
w14•17 aepara\ed area, of •rook1a«• a.ad the ,out.hen ,t.uq area, 
rneale4 popula\,on pa\tenu \hat were evprhia&).7 uaifora. 
\hoQCh \hi, leathopper appeared ttr,, ia th• aot1'1lern couat1••• U• 
ac\1Yl\i•• in the Erootln&• area r••••bled \hoae of tb• other fov 
fhlda. The u.Jor difference be,ween the Broolc1a«• pop'lllat.1oa, u4 
t.h• otllere wae tu oeev.neaoe of tll• Tarloua popule.UoD peake. be 
population peaks in the Jrooklnc• area followed t.ho,e of \he otber 
areas 'b7 2 io 6 dqa. tbl • charae\eriatie waa no doub, due t.o \b• 
laaect•• no r\hen aipa\017 ha\l t. 
Light !rap I•�••Uc&Uoaa. -- Llcll\ trap a\udiH of the potato 
leatllopper oa \he ••" Dair, .Jana proyed •ucc•••ful la deteralaiac tile 
relatl•• abuaclaace of tbl •  iaeect \etween th• hova. of ? F ••• aa4 " 
� 
4 A.II. !hie 1\a.4¥ polata out �at this la,ee\ It.ad a rather aaitora 
paUern of nlp\-tl• aet1Tlt7. walch u1aall7 beaaa .o••'1- Hh••• 
8 ud 9 �.M. !he ac\1y1tlea of tblt. lAaeot did IIO\ ••• \ o  �• 
hiadered. b7 preoipl tatioa aad/ or wiad ••looiU•• except for a few 
laola\ed inatacea vh•• ••loolU.H reached. 16 \ o  20 ail•• pe r_ hov 
during the collec\1ng boura. ror \he 110d part, \he hiflb. v1n41 
aub114ed prior to \he colleo\illl ho�r•. 
!he populatioa aln•da1u,e pa\\era, eatabll thed •• a r••alt of 
th••• oollM\ioaa v•r• 11allar \hro11f,tloat tu collectlnc periob. 
fhe f1rat 1ad1cation of the leafhopper•• attraction to th• 16 wat\ 
11. lip\ on th.• l lp\ trap ••• o• J'ua• 19• ... 4-, .t\er �• 
l�pper tirat appearance in the &4,Jaceat grasinc plot,. he 
ta'bl• t. ftlh fire\ trapped. leafhopper wa, taken �ween 9 au 10 P.•. 
• · 
O IQ Q) t,.  0 0  
0 0 0 0  
- - - · - - - - - - -
41 
43 
O Al, oae uU • • tou4 clvl ,a1, perio4. During \he re iad r of 
th• Al , .  r adult were 'tr p•d• thre • betweel.\ 10 Mi 11 P • • , 
tow l>e\w ea 11 aa4 12 J> .a . 
l .  i of  the coll oti on \hl• ••u1 s wa• ,,ptcal for ,h 
. a\ha oolleotlnc period.  MaJor le bopper aeH •U7 wa 
ooaoea�r le& between aa4 12 • • wbea a to\ _ l ot •1sllt 4ul ,  • 
colleo\ed. !her wet a t·ew laatance · in wh1eb le boppH" were, 
ee .r,er 1 , . . aatereac a t a  • ,o . ·able t 10. 11, 
13, u. 13. · able 13 r•••al • tha\ ,11 le opper aet1Tl\7 waa 
falrl.J' be '!f7 \etveeu the hour of 7 end 8 1.M.  thl a p-u-,1clllar phase 
el ot orter 487• 
' 
, • loa&er p•rlode 
of 41.rb a , \ l a  oo oa in 1oa,11 
••aaoaa. 
L lp\ \r·ap o lleo\io•• betw"n Jw.7 aa and 29 wer• iaterru.ptacl 
wllan \ • 1 .  bv.l vaed. ou\ . the l • ..bull> va •• por rtq repl ed. 
wUh a eo a 16 I\ JJa7llgh\ D ek bu.lb . Ibi s llgbt .peared. 
\o 'be l e  • Ur otiv \o • otato le hopper • 1 •  ladioated. 17 he 
c♦ll•ella r•sult• for ,h11 erto oa tabl . 10. 
la\1. e 10.- iotalo l eatbopper hovl7 11�t trap oollec,1on• o a  tll• grasS,ac plo,a of \lie 
los$h Dako\a fta\ • Collep ••• 1-117 •ana. »l'ookl-«•• Soatl  Duo \a.. lal.7. 196f. 
·-- - . . - ;f� I a • I I I J.Q Jl 11 ,� 11 lZ J.1 J.I a� 1z at• H• ia• ue 1f2• a• 
7 • t , .•. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• - 9 , ••• • l 0 0 l a 5 • z l • 5 7 5 6 1 a l .2 2 3 9 ' 
9 -10 , .... t 1 0 1 a I 7 6 I " • ., 8 8 9 2 • 2 4 3 3 '1 9 
10-11 , ••• la 3 l l • • g "1 • 6 3 • 9 1a 13 2 • 4 5 4 4 "1 9 
u-u , .•. 16 0 l 0 l 11 10 ll 9 & 10 11 16 16 17 l 3 2 l 3 4 0 ., 
l.a- l A.It. t 0 0 0 0 l 0 0 0 0 l 2 3 • 0 3 0 0 0 l 0 l 0 
1- :a ... . 0 0 0 0 0 0 0 ·, o 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 
I- 3 A.II. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 
g Q I: j &1M1 
l>r,Nlp1'alioa t-
Q g g Q Q . 1 12 Q! g 2 2 Q Q Q Q Q Q Q Q Q Q 




ful• 1.2.- Po\e.to leafhopper hourl.7 11,tl\ \rap collecuoaa oa \he crui.a& plo\1 
ol ti.. lou\h Dakota 8's\e Colle,e Sae\ Dat17 1•9'lc •rooklacs, Sou\h Dakoh., lep\e•ber, 
1967. 
�= i-.M. a 0 
I • 9 Jt.K. 0 
t •10 P.X. a 
10-11 P.ll. 4 
11-U P.M. l 
U- l f.l. 0 
l - 2 ,.a. 0 
a 1 a •·•· 0 
1 -i t.1. 0 
� l&HiJaiHUII 
• l ¥' •· 
a i I 
0 0 0 
6 ' 3 
5 • · a 
l 3 3 
3 3 1 
0 0 0 
1 0 0 
0 0 0 
g Q g 
§ I IQ J.l Ii 
0 0 0 0 0 
5 0 l ' 3 
a a I I .. 
5 1 a ,  2 l 
2 3 1 4 1 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
Q g g 2 .g 
,t 
ia:!C i:t J.I 11 12 ii i! I� 2i i! i 
0 0 0 0 0 0 0 0 0 0 0 0 
0 I a ' 2 1 1 l 3 2 0 0 
1 i 2 0 • 2 � l 3 3 l l 
l 1 1 0 3 l 6 3 2 .,, .. 0 1 
0 1 J. l 0 l 1 1 " l 1 0 
0 0 l 0 0 0 0 0 0 0 G 0 
0 0 0 0 0 0 0 0 Q 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
Q J. g g 2 2 g 2 2 g Q g 





Jlelt FoJQla\loa leea,lp\loa,.- Ill• &ppearaace aa4 ao\lTl\F 
llarl\let 1a lielda l,  3• M4 4. th• clt1cu111on ot -�••• t1e14e will 
\e eoaa14•r•a ,..-,�••• wllll• �tp,, ot \he la41Y14ul tl•l4t will 
M pota,•4 o�, ••para\el7. Leafhopper ac\1•1\1•• la Jieli 2 foll•..,_ a 
Uftereal tren4 u.a, •"•••1\at•• ••para\e ooa,iura\loa. lolato 
1..tllopp•• o•••• la •l•l•• l,  :a, 3, and • were neca\l'te aalil I•• 
14. be Jae 1• eoll•e\ioa1 pf'04uet \he adul\ lulbo_ppff f•o• all 
,,-, •ea,. he lal\lal l'ffOTer, tna flel4• l, •• 1, u.4 4 ••racet 
0.10 la1ecte p•r ...,. '" flCILN• •• 9, 10, aa4 ll. IGJ'lac Uk• Min 
1• -,-. ill• a4al\ leafhopper popala\ioa \red• � all tov flell1 
.,....U,- i.MJ' .. tecl M4 .... \o tlnl.lAIUIOV.I pub ea I._.. 28. 
J.utllopp•r eolleo\loaa tna � ... tlelte oa thl1 c1aje uerac• 0.18 
a.ta>.\ lnt"bopp•r• p• • ..,. I'&• us\ colleotlac ta••• iat:, •• r...-1•4 
p&Rllel popllla\loa u•--•• froa 0.1, \o 0�10 1a •t•lt 1. o.at \o 0.11 
la J1el4 a, uf. O. at u 0.14 la 1h14. 4. tile .._.._.. ta lealMppel't 
la flel4 a ..,.  allclll, 0.1, \o 0. 11. 
b• Jwl:r a Mlleclioa1 "r• aleo •• fir•t ,iM 1A wt).1oh \he 
pole.ff leafbopper· IWIIPh• were oellNl-4 la lb• 1twl,J ar••· ltaea• 
n11 .. 11on• r"°T•l'•4 .,. •• tr• all fov tlel4• u.4 •••riic•l O. Ot 
........ :per hffl). 
h• ahll po,,_iet loae la liel t 1 eoa,1.aM4 ,. 4Ml'ea•• follMrl .. 
tu 1111, 3 ooll•nlea u4 ,-aeu4. • aew l•• et 0.01 , .... ,. o• 1-i, t • • 
l...Ua\•lT fellewt.aa �• ftl7 9 "ll••U•c u.\e, Ilk• .all · ,o»a).•\lea 
-..a 1,. nu, • ,. I.be 1ea..a• • �•• ,--.. a. .. peak• n..-., .. 
t- - )'* 
fNII 1M J-17 11 lenl ., l.lt \e "· all _)iae � ot"a.11 --11 , .... , • 
.r../J'/4/r-
48 
OA •Q&V.•' a. h• r.,.la4er of \he colleclinc 1ea1on toud th• edul\e 
4wla411ac \o the 0,0.2 lnel on October 14. lleterence 1, made \o t iaure 
a. 
llmUaaeou, •4'11t peak• also occurred ln Jield., s and "· A4ull 
popula\1one 1n • t•ld 2 ro,e from the July 3 lttel of 0.15 to 1.41 l•d­
hopper, on J.t, aa al which U■e th• alf alta ••9 cut tor th• th1r4 ,1 ... 
th• n•n colleollag 4ah, Aq\11\ 2, 9how•cl a d.101414 drop ta aw, lee.f­
hopper,. fhle re41&clloA wae altr1bute4 to \he hqiq opera\loaa. J>m-izac 
IM reaaind.er of \he Haaon, lh• leai'hopp•r• aratwi, 1Mrea,e4 \o th• 
0.16 lnel OD Sep\eaber 6 and \ban tell lo the O. 0.3 lw•l OD Seplnber 
21. !Illa lffel waa aala\&1n14 for the remainder of \be Haeoa. !hie 
»-1,10\llaJ' deoreaH paralleled ool4er weather •• h abowa in f1CUN 9. 
be ac1u1, popo.l.aUon trend.• 1n ll'•ld 4 reached ,ne1r peu on 
Jw., lt. wUh 1.01 1n•••I• per aWMp beta& lhe hip. !he alfalfa 1a  
lb.it field waa oo.\ tor the aeoon4 t lM on ,w.17 23, wnlch alao Nau.lied. 
1a a pop.ilaU011 4eor••H \o 0.10 on Au&u•t a. th• n,x, coUecl1Jac 
Uh, AqaO 6, tou4 &a taoreaH to 0.20 llltJKt■ per 9"elp. fbi a 
t ip.re ,rad.all¥ 4eer••••4 to lhe 0.06 leYel on October 14. See 
t1&v,re 10. 
Ac\S•lt1•• lA 11eld 3 Tarted oni, •11ehtl7 fro■ th• olber thr•• 
t1el4t. the outate.adinc d1tfer1nce b1tv1ea Fiold a and th• other, ••• 
\be leacth of \lu 1n which \he adult po_pw.a,ton reu.ln•4 at • r11a11Y1l7 
bl&b l•fll, Set tlav• 11. the lJLlUal hl&h peak of O . ?& ooovre 4  oa ,,, 
Jw.., 9. IAI .... e dq th• t1el4 ••• aowed for th• HCOD4 Uu. lollowlQC 
,hh IIOWlllC, the popw.a\1on tell ,o 0.21 laaeot• OD Jlll7 13 u4 \heA ,!II, 
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•1pre 9.- Po,ato leafhopper populaUoD.1, baHcl 011 
100 ••• aweep,, la 7ield 2 1a eo11,hea1ten lov.ih Deko\a w11l'l 
\apnaturee reeoF4e4 at col1ee,1ac ,11M. 196'7. 
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11&W'• 10.- Po,alo leafhopper poplllaUoD1, baHd oa 
100 ae, ,w .. p1, ta Jield Z 1A 1outhea1ten iou,1a Dakota w1,� 
temperature• reoorded a, collect1nc ti••· 1967. 
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u,11 Au«11et 2 at which tiae there appeared a alight recblctioa 1n la1eot1. 
fhh clecllD-e wa1 cra4u.al and algbt haT• reaulhd fro• the collector• 1 
of alfalfa. 
hother increate ••• noted on August 13 and 20, wUh a peak l»elDC 
reached on Septeaber 6 when the count was 6.79 adult leafhopper• per 
sweep. 11Te �• later, the alfalfa waa cu.t for the four,b \S.Jlle ud 
1Dediatel7 following thla cutting, cold weather •e\ ta. Aa Ule ••ther 
beoue progre1eiTel7 colder, the population fell fro■ 0.1• l•••c•• per 
1Veep on September 23 to 0.04 adw.t• on Octol»er 14. 
Seaeonal population trend• for tae potato leafhopper .,.ph• 1n 
all tour field• lncreaHt aa4 deoreaHd nth the &du.U population•, 
oni, at a aore ooa.aer,attTe leTel . Both the ad\llt1 aa4 a,aph• were 
pre•eai ln all field• at a non-eooaoaio leTel throuoiout tbe .. a,oa. 
!here was no lndicatton of alfalfa 7ellow1ng due to le&�hopper 
popuatioa,. Jro,t occUl'Ting on October 25 tena1nate4 th••• atudiee. 
per popul.atioa tncrea1e1 •• the7 are represented la the June collectioa1 
of thl• inteot ta fiprea 8, 9, 10, and 11. fhe population Tarlatlo••• 
as the7 are repre1en\ed la th••• graphs, aigh\ well corr•epoad wt\h 
a phaae of the aigratory hablh of thia tlueot. J:ach T••r, \he 
potato leathopp•r aicra\e• fro■ Us aou.thern breed1n« crouade oa 
._,, 
th• Gulf ooa,t into ov ,ec\lon of the oo@t17. laaec\ collec\ioae 
la \he ,ou\hera 1\adT area ch• laclioaUon• \bat the bulk of th• 
aicratioa into theae areas re<l'llired a few dqa after th• 1111\lal 
appearance of the ineec,. Thia particular tread wa1 apparen\lT 
1D41oa\e4 b7 \he graual build up ot the leathopper in the Juu 14 
throucb 28 collec\inc daie1. Beterence 1a sad• \o ficur•• 8, 9, 10 aa4 
11. the 1a1Ual appearuc, ot the leafhopper 1a\o \he s\wiT area eoul.4 
Yer-, well be \be earlT aicraata. Tbeae collecUona were low. u \he 
llicraUon 1nhaa1f1d., eo did \he nwabera of leatbop99r, collec\e4. !'he 
peak of \he atcraUon oould yeq well be repreHn\ecl b7 '1l• l•• 28 
peak ia \he eoll•CUona. 
I ... 41a\el7 followia« \he population peek on Ju• 28, there vas 
a 411Unct redu.ctioA in adult •  and a ai■ultaa•ous -.ppearaace of the 
leafiiopper Jl¥1lph tor \be 11:rat Uae . h 1 •  belt.Ted. \hat the eudden 
re4ueUon 1n \he adult population wa• due to the qlac of the at.craM17 
leathoppers after thq coaplehd \heir r-in-oducUoa pbaae of \heir lit• 
qcle upoa \heir •rriTal in th• th,47 area,. The •u la,1:n« habUt of 
\he lliaratoq leafhopper would account for th• appearance of th• a,aph• 
at \bl• ti•l !'he second bv.114 up phaae of the adulh ■10l\ be due 
\o th• �vt.ac of \h• 1ar17 �•· These peaka were •intalaed wl th 
\ke coa\1a11e4 cleftlopaen\ of \be DTIIIPh• and bepn to fall oft afhr 
\ha\ cen•rat1oa ha4 coapl•t•d 1\1 lif• c7cl•. S•• figure• 8, 9, 10, 
There is a po1aib111\7 that th• 1potted alfalfa aphid as&d 
potato leafhopper population• touad ill th ... a\uq area• "•r• ao•wbat 
atteo\ecl b7 a pl\Jaical oond.1 UoD preaeD\ ill all tour flelda. !he eoil 
ual7d• or tb•" fi•lda rn•aled \hat th•r• wa1 a 4etic1•Dc7 of 
phoaphoroua 1D all tour t1e14a. , .. tabl• 18. rtelte l, 3, aacl -l, were 
ola11iti•d •• b•inc ••rr low 1D phoaphoru�. wbll• r1,14 2 wae oon114ere4 
ae being low. And aooor41ag \o L7on (1950 ) ,  1uch a 4et1ole�q wlll 
66 
produce poor, 1p1ndl..T crolfth •• well a, Mk• the plaAh aore auaoep\-
1bl• to 1aeeo\ a\tack1. 
h lhould be noted \ha\ the high 1n,eo\ popw.aUone ocovred. after 
aaowa\ of rainfall. 1' aeeae pouible then, that alfalfa la auoh a 
condition llight be aore tuacepUble to inaeots such aa the apoUe4 alfalfa 
aphid and the potato leafhopper. 
iotato leafhopper colleotion1 in the »rookinga area followed a 
pa\\el"n dailar \o thoee 1n the T�on area. !here •••• hove-rer, a 
aucll aore ga4ual builcl-11p population, in the llrookiaga colleoUona 
aa 11 ia41ca\ed in tip.re 1a. Tbeae collecUon, fa1le4 to pro4ue 
•nre•• hidl• or low• ill the population t"nda. !he high in tbe adul, 
populaUon which 414 oocur apparentl7 resulted fr, • the aoraal aa\uriq 
of the DTJlpha. Such uaiforllit7 la th• population C1lffee ._, Ila•• 
reavJ.te4 troa the unlton height of the alfalfa. !he heigtlt of th11 
paniCNlar field waa maia\ained between 6 and 12 inch•• b7 rotatiag the 
d.air7 herd troa plot to plot e••l'7 few dqa. fhia coneiat&Dt crovth 
enabled \he collector to aaintain hi• sweep net 2 \o 3 iaclws above 
the c:roud tor all colleotiona. Thie condition eli■illated an i■portant 
Tariabl• ln the tweepia« .. ,boda. 
fhe leafhopper ••• first noticed la� the graa1q plo\s on Jui, 
18, tour 4qa af'\er it wa1 reco•ered in the eouthera atw\7 area. !here 
la a po111b1llt7 ,ha, the leathoppcr • a  migration to \he gru1ac plo\s 
aq h&Te been hindered b7 the •••t-nor\hwest wln41 1-lowiac in \he 
Yankton area between Jue 14 and 16. Ve�tier obaenatioaa in the 
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wet\ on Ju.a• 14'. these ground wind.a cor.a\lnu•t t-o be wafM-or•ble for 
the nor\hvard 111eraticn or the� leetl\ot>p•r th• f ollov1•8 4q. Jue 115 
w1a4� oue out �, the vut t 11:r 1111loa p�r hour. OU.uUc oondiUons 
1a the Tenktoll aNJa cllenced •o•ewhat on June 16 f!lld l'I aa ,,..I'll soo.therl.7 
wioda preTaile4 Md blew at 6 !md 10 mll�� per hour respeett�flJ. It 
,be te&fhoppcra h�d be�n cf.t'ried by the grou.n4 w1�d� at el �i\�s per 
...,,, the7 vould ha•• b•tn traaSJported \be 132 1atene1tt.ac au •11•• 
1a about 19 houra. fhh "'114 'br1n« th• ftrot coll•ctt.on record, 
w1tb1n oAe da., er eolacid1as with the c�culst�d f1�st arrlvo.t ot th• 
leafhopper a\ the Brookinc• plole. l\ va0 alsu 1•1•ra5t1og ,o nol• 
th.a\ thet'G were 0.11 ltl!fbopp•r• pttr •e•p \uen ill ,h,. fbet 
eolltct1�n• in the Brooklzac• ereo ae eompare4 to \he ta1\lal reenerl•• 
•t 0.08 in rtela 1, 0.16 t.D •1eld �. O.Ofi ta lleld 3 aa4 0.12 leaf• 
l'lopper1 ln �i•ld 4. 
the 1a1 Ual r•co•etT ot O. ll laaec\ • troa th• gras1q plo\1 
J. 
tbcn,ec1 a extre11.i1 unlfona bufl6-up lo 0.28 leafhopper11 on Jul1 3. 
fblt pflu occurred five dayn attar ti.mb.r peus in th(' no11therll 
••••· A44, in oocordl'Ulno with fi�es a. 9, 10, an� 11� the nen 
oo11eet1Dg ute ln th• cntlac ploh 1'neale4 a iMi•l•• 4rop \o 
0.17 actul\e. Durio« lh� NmA1nder ot the s9aa-on. lhe l•flfhopper 
c,acluall7 iaot'N.1ed. \o Ui• Ha1onfll hich ot·1..1v ins•olt oa A114'1•' a 
aad then tap•r�a oft ,o 0.01 ltafhoppere oa, Ootobe� 1 •• 
lteafttopper popllle.Uob ounee in the '.BJ'ooldnc• a.r•e thowecl llltl• 
&Hoolat1on wi\h erlaUng ualur cond1Uon • latural cliaaUe coaUUoaa 
nrroua41nc the cra•tac flol• vn• 1n,err1.1pted eo11ewh•' \7 the •»Pll-
esUoa of cprlDkler lrrlaaUoa. thl1, aod \u pr•••ao• of \he da.117 MN 
.,; 
I\I04ill AID COIOLUS10lf6 
kolocic&l a\ucli•• ot the apoUed alfalfa aphid, thtrlgaph.11 
IHMtff (ltuoktoa), ud \he po\ato leafhopper, !IP9tfCI ft)•• (larrh) .  
Wider South Dakota cliaatio conclition1 were 1ucce11tul la ea\abliuiac 
aea1on&l population cune, of thee• two lneect,. 
SPOffED AL'IJJ..'IA APIID.- !hia aphid reached. ite peak abuad"8.D.ce 
during the latter part of Aquet and earl7 Septe■ber. 
Light frap IaTe1tiptioaa.-the aphid wa, not reooTered at 
the Bl. light of th• light trap located at lrookinga. 
field IBTeetiptioaa.- field 1unq1 were conduted la fiTe 
apeoifio areas to deteraine population cv.r,Tea if ud when the aphid 
appeared in the atuq areaa. The aphid was found onl.7 oace oa the 
laat Dai17 Jara at )rookia«•• Ia th• 1outhea1tern areaa the 1n1\1&l 
recoT•17 of thia iaaect la 11elda l, 2, and 3, was dvinc th• aecoa4 
ud third. weeka of Jue, wbil• in 71eld 4 ,  it wns Jul7 12. Population• 
••••ed to incr•••• followin& teaperature r1•••• 
••ariac Cace 8\�41••· -- the reproductiT• potential of the 
epoU•4 alfalfa aphid uder caged CODdiUoaa OD the alfalfa 'TarieUH 
of Jlallpr ud Juffalo alao paralleled temperature TariaUona. The 
••erec• nuab•r of aphids prouoecl per da.y Yariecl fro■ o. 7 to 3.0. �. 
'lh••• atud.1•• iD.clioa,• that the lhaftalo Tarh\7 h aore euecepUble 
A to aphid build-up, tlaaa 11 th• Jlancer Yarie\7. 
POTATO LBAlHv.PP•ll. - Po\ato leatbopp•r aoUTUi•• mr1ac 1957 
followed auailar paUerat 1D the two wtdel't Hparatecl 1tu.d.7 areaa. 
Light frap laTeatip\ioaa. - Leafhopper ac\1Yit7 at the lip\ 
t . . 
' .. lb hov , of '? . . 
l . M . 
11 l laye ,1 •. -
60 
4 A. • wa concenb t d twe A 
pol \o l afhoJlp •r popula�ioo 
Uff8' 1 all f 1 ·ld r•••a.1 , a 1tor po u.l 1o cur•• oocured 
la t e · ouihe •••t"n an · ook1 si\1dl r or\ d r w• \ 
1a • oecllrr1 tot' a »••lo ot f •w 4 to hinder \ nor :ward 
algr t 1o of \hl la o, fr • o\11hera Sou.th Dako� . t.o ro • •  la 
1911 , popl.ll ation p o cc\U"r the l ti r t or 
co 1 1 ion o h v Uttl ffect a t e l , opptr \1Tl U •• 
11 
IIDUIOJS Oln» 
&na.-OGt. ltl'P. lpolt.•4 alfalfa apb.ld •lowi, laoreaelac la aortlten 
ll11ourl acl ooat1au1 to 1pree.d aortllward la Sou.Ua ».kola. 
Plaat ie1\ Ooatl'Ol lraacb. .acrt.c. lea. Sen. ,  V.8. hpl. �le. 
?(h) a411. 
•a11, I.». 191,. ._ pe\&IO led'hoppel' and th• hopperlNra , .. , '' 
..... ,. flt. hpt. Acrle. 1111. 23t?6-1Ga. 
•t•'4tnol't', •·•· , and D.I. l17ea 19N. ae1Ul'oh oA th-• apot\..t al.talla 
aplll4. Okla. Aerie. In. Jul. 146911-1.2. 
•ro&O•t, L. 1M7. a eaalT•l• of caplvea ot .Apllld.ltM (ltldptel'a) 
ta a lillt.t tnp. hue. a07a1 -.,. Soc. Loat. Na-tft-10. 
Garter, f. 1930. .leologleal. t\"41•• of the 'beet l t.thopper. V. I. 
hpl. Acne. leoll. ,.i. JC>etl•ll-t. 
».Tit, C.I. , et.al. 1167. h• c>olte4 elf&lfa apll14 pd 11• • ooat.rol 
la Oalttorala. 1Jaly. Callt • .to"lo. 2Bn. len. 1-lD. 
».Ltac, ».•. lt3l. laponu\ apple leathoppua. ,ov . ..... 1a,. Ml 
Ul4.-1Ul. 
___ 1911. &ffleloa of \b• &•mu lgoaaca, V.I. DeP'. Acno. fNll. 
1111. a11.,1-a.. 
___ , aa4 ,.a. Oal._.11 1931. llberaa\ioa tlv.41•• of Ill• pota,o 
leafhopper c..,.a,@ ta'lu (lanla)) aacl relate4 IJ>ffl•• of 
,.,.._ ooevrlac la Olllo. Jou. loea. lat. ·al1M2-M4. 
hot\, I.W.  19DI. ae..-aH o� laHt\e \o black ea4 whU• llgh\. 
Jov.r. 1 .. a. 111,. -M(2)t8'N-ff. 
aad J.o. Peppel' lNf. A.plstcle a\traole4 io llch' trap,. 
ua. 1a,. 1eo. •· eo(e>a•1. 
lantell, .Albert ltal. lvlher ao\•1 on Ille llf• hl•lo17 of ,he 
po\e.\o leaBopper. Joo.r. •••· Int. -1.4112-61. 
J.r••• L. t. , 1.0. luNIIM aa4 •.o. lrad1' l.900. th• aatve aa4 
pnpert7 ot eon,. 1111• .... 111u oo•pl,D7 • . ••• tol"k. 
•ffler, I.If. 196Y. Nlcrauoa of ••• pola\o leilllaoppv. Jou. ••••· 
.. ,. eo,,tz-ff. 
atohelbaaher, A.I. 1968. th• lllpor\aac• of eooloc, la l••••' coa\nl. 
Jou. Jeoa. hi. 811139. 
lbleoa, •.w. and O.J.. Jar••• lie?. Lit• h11\or, and abudance of 'Jl• 
1po\iecl alfalfa aphid ill Arisona. lour. 001a. Jill\. 60(6) al06-80'1. 
�o,. 'I. w. 1932, »loloa of \h• po,a.\o leafhopper. iapoa,aa � (larrh )  
an4 •-• clo1•l7 rela\84 1peolu ot lapoa1oa. lour. koll. Kn\. 
251 63M6. 
learla, .i.K. 193'. Alfalfa cv.,unc an4 yellov1. Jov. •oil. In\. 37188. 




table 14.- lpot,et alf alta aphid rearbg oac• reoorcle 
abow1ac 4a117 popula,1oa 1noreaaee for all cacH oa ,he alfal1'a 
�•1•'1•• of Jan&•r aa4 hftalo, looa,e4 on \he Sou.th Dakota 




Ca.r11 i. a .. a. t. A. ;aae, i. a. 1. t. 1. 
Jul7 8. 3 3 a 4 3 2 3 3 4 a 
9. 3 4 • • 3 3 ' " a 3 
10. 4 .. 3 4 • 3 3 a 3 a 
11. 2 3 3 3 a � � 3 • 3 4 
llT 3 2 a " 3 3 a a • • 
18. 3 3 3 2 3 " • 2 3 3 
u. l 2 2 3 a 2 3 G I • 
l&. a 3 2 I 3 3 l 5 8 ! 
11. 6 6 • 6 a a 3 3 3 3 
l?. • 4 3 • 3 1 • 3 " • 
18. 3 3 3 4 a 3 3 • 3 • 
lt. • a 5 a 4 l a � • 3 
ao. a 3 3 2 3 a • a 3 a 
21. l 3 2 3 3 4 a 3 2 3 
aa. a l 3 a a 3 2 2 4 a 
23. 3 • 2 3 3 4 • ! • 3 
k. l 3 a a 3 3 3 2 a 3 
aa. a 3 2 2 l 4 l 3 3 a 
aa. a a l 3 a 3 3 4 1 8 
a,. 3 2 a 3 3 2 3 • a 3 
28. 0 0 0 0 0 0 0 0 0 0 
at. 2 a a a 2 .41 a a 3 3 
ao. 3 3 3 • 3 3 3 3 a a 




fa�l• ias.- lpolhcl alfalfa aphid rearing oa«e reoord• 
-.owuc tall¥ popv.l.at1on 1Dcreaee1 for all ca,;e1 Oil \he alt'alf a 
•arh\ie1 of &anpr and hffalo, localed. oil \he lou\h Dlltota 
ltah i}oll•t;• �rono• Jar11, »rooking,, South Dakota, �•'• 1967. 
,wm 
IQIIAM> 
1, 2. a, ♦, §, Caq, l, a, a, ♦, 0, 
a • .. 3 a 3 3 • 3 
2. 3 5 3 3 a a a 3 3 i 
3. l • 15 • 3 a a I • a "· l 3 0 .. 3 l a • • 1 
6. 2 a • g a . 2 3 a 3 a 
6. • a a 3 • ; a 3 3 a I 
7. 3 3 a a 3 5 • a a I 
8. 3 a 3 2 a a a 8 ! a 
9. 2 a 2 a a a a 3 a a 
10. 3 3 a a l a • • 3 • 
ll. z a .. z l l a 6 • I 
u. a 3 3 3 .. a 3 a .. 3 
13. 3 2 a 2 8 3 2 3 3 a 
l<&. 3 a 1 3 3 4: 2 � 6 3 
15. 3 3 3 2 z 3 3 2 • .2 
16. 3 • ' • 2 2 3 3 2 3 
17. 2 3 3 • 3 3 3 2 3 3 
18. 3 a 3 3 3 2 3 3 3 2 
19. 3 • 3 a 2 2 2 a • 3 
20. 2 3 4 3 1 2 2 2 3 2 
21. 3 3 2 l 1 a 3 3 • a 
aa • . 2 3 3 3 a 2 2 2 3 3 
23. 3 3 3 3 • 2 2 2 a 2 
24. l 3 1 2 8 ..,2 l l 2 2 
26. 2 l 3 3 2 3 l 3 2 2 
a�. 3 2 3 3 3 2 l 2 2 2 
2,. 1 3 2 l l 0 0 l 2 2 
28. l 2 l 2 2 0 l l l 3 
29. 2 l 3 a 3 l 0 2 0 1 
30. 3 l 1 2 3 3 a 3 a 3 
;n. 3 3 3 3 2 9 3 .. 4 i 
:: : ii&iii . : . .  I : i 
I ---, . . a. !lYI! 1. . a. m • �- la a 3 3 2 3 
3 2 2 
1 1 2 1 3 
l 1 l · l 1 2 1 I . 1 l I -( l l 1 1 
6. 1 l 1 1 l 1 l l 
"I. 1 l l l l l l 
.a. 1 1 1 1 l 1 
. 1 1 0 0 l l 1 l 1 l 
10. 1 l 1 1 l l l 2 
.1. l l l 2 1 2 1 l l 
ll . l l l 1 l l 1 
13. l 0 0 1 l l 1 l l 
14. 0 1 0 l 1 1 l l 
l . l 1 l l l l l l l 
l 0 l l 1 0 1 l 
l 0 1 0 1 l l l 1 l 
l l l l 1 3 
l 1 l l l l 1 . 1 1 l l l l 1 
21. 0 1 1 1 1 .,;,l 1 l l 
82. 1 1 l 1 l l 1 0 l 
a,. 0 l :0 2 1 1 1 
l l l l l l 1. l . l a 1 l l 1 l 0 l 
2?. 1 l l l l 1 l 1 
l 1 1 � ·•
1 
l l 9 
3 l 2 1 
i2a ! .. � i 2,.. 
fable 1, .- lpo\te4 alfalfa aphid rear1nc eac• re<1orcla 
uoviac d.&117 J.IOJl'll•Uoa increaH• tor all cac•• oa th• altalta 
Yarie\ies of !lancer aa4 Mfalo. looa,e4 on ,be lou\h Dakota 
3\a\e Colle,;• Ac.roaoiq fara. lrookinc,. South Dakota. Oc\ober 1-.a,. 195?. 
TAillU 
UIPII .i�Q 
.. Sil&li i. i. a • t. A. g ... 1. a. a. "· §. 
October l. 3 2 l a l a a 1 l l 
2. 2 • l 2 l a 2 l l l 
3. 2 1 l l l a 1 l 1 1 ,. l l 0 l l � l 1 l l l 
5. l l 0 l l � a l l l 1 
6. l l l l l l a 1 l l 
7. l l 1 1 l a l l l 1 
8. l l 0 l l l 1 0 1 l 
9. 0 l 0 l 0 l l 0 1 l 
10. l 0 0 0 l a 2 l l l 
11. l l l 0 0 l 1 0 l l 
12. 2 1 l l i l l 0 l l 
lZ. l l 0 l l l l 0 0 l 
14. 2 l 1 l l l l l 0 l 
18. l 1 l l 0 l l 0 0 l 
l&. l l l 1 l 1 l 0 l 0 
17. l l 0 l l l l 0 0 0 
18. 1 l l l 0 1 l 0 0 l 
19. l 1 0 0 0 1 l 0 0 0 
ao. l l l 0 0 l 1 l l 0 
21. 1 l l 0 0 'l l 0 0 1 
22. 1 l 0 1 1 l l 0 0 l 
23. l l 1 0 l ...,1 l 1 0 l 
:u. 0 l 0 0 0 l l 0 0 0 
26. 0 0 0 0 0 0 0 0 0 0 
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